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A model of calculating bond strength between deformed bar and concrete in freeze-thaw environment//WANG
Qing'*, WEI JUN', XU Gang’, XIE Xiaojuan® (1. College of Civil Engineering, Central South University, Changsha
410075, China; 2. College of Civil Engineering and Architecture, China Three Gorges University, Yichang 443002, China)
Abstract: The influence of freeze-thaw action on the bond strength between reinforcing steel bars and concrete without
stirrups was investigated, and the damage variables were introduced to modify the four-parameter Hsieh-Ting-Chen failure
criterion of concrete. Based on it, the failure criterion of concrete in a freeze-thaw environment was determined, and a
theoretical model for the bond failure after freezing and thawing was proposed. Based on stress analysis of the concrete
corbel between the ribs under normal compressive pressure and friction pressure, a method of calculating the ultimate bond
strength between deformed bars and concrete in a freeze-thaw environment was deduced, and the parameters such as the
oblique angle on the cone surface and friction coefficient were determined. In addition, the solution procedure of the
ultimate bond strength is illustrated in detail. The theoretical model is verified by test results from some existing literatures,
and it can be concluded that, within a certain range of freeze-thaw cycles, the calculation results of this model are in good
agreement with the test results, and that the accuracy of the model is high.
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